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1 . Title of the Utility model 

Capacitance to voltage Conversion Circuit | 

2. What is claimed is 

A capacitance to voltage conversion circuit comprising: 
10 a variable capacitor having a capacitance changing according to a 

quantity to be measured; 

a sensor amplifier in which the variable capacitor and a resistor 
are connected to a feedback circuit , and in which a fixed capacitor 
having a constant capacitance is connected to an input circuit; 
15 a switch for applying a constant voltage from a direct-current 

reference voltage source to an input of the sensor amplifier while turning 
on and off the constant voltage; and 

a circuit for alternately switching an output of said sensor 
amplifier to inversion and non -inversion in synchronous with said switch 
20 to amplify the output, and then averaging the output. 



A part of preferred embodiment 

According to the present utility model, a constant voltage from a 
direct-current reference voltage source is applied to a sensor amplifier in 
25 which a variable capacitor and a resistor are connected to a feedback 

1 
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circuit, and in which a fixed capacitor having a constant capacitance is 
connected to an input circuit while turning on and off by a switch, and an 
output of the sensor amplifier is alternately switched to inversion and 
non-inversion in synchronous with the switch to be amplified, and then 
5 averaged- By doing so, the present utility model realizes a capacitance 
to voltage conversion circuit which is not influenced by the characteristic 
changes of the sense amplifier. 

Fig. 2 is a connection diagram showing one embodiment of a 
conversion circuit of the present utility model. In Fig. 2, the conversion 

10 circuit differs from the conventional conversion circuit shown in Fig. 1 in 
that a constant voltage E s from a direct-current reference voltage source 
7 is turned on and off by a switch 8 and applied to an input circuit of a 
sense amplifier 2, and in that an output B 2 of the sense amplifier 2 is 
synchronized with the switch 8 and is alternately switched to inversion 

15 and non-inversion to be amplified by an inversion/non-inversion 
switching amplifier 9, and then averaged by an averaging circuit 10, 
thereby obtaining a direct-current output E<>. The inversion/non- 
inversion switching amplifier 9 consists of an operational amplifier 91, a 
switch 92 which is connected between the non-inversion input terminal 

20 (+) of the operational amplifier 91 and a common bus, a resistor 93 which 
is connected between the output end of the sense amplifier 2 and the 
inversion input terminal {-) of the operational amplifier 9 1, a resistor 94 
which is connected between the output end of the sense amplifier 2 and 
the non -inversion input terminal (+) of the operational amplifier 91, and a 

25 feedback resistor 95 which is connected between the output terminal of 

2 
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the operational amplifier 91 and the inversion input terminal (-) thereof. 
The resistance values of the resistors 93, 94 ajid 95 are selected equally. 
The switch 92 as well as the switch 8 is driven by an output pulse P from 
an oscillator 1 1 and alternately switches over the amplifier 9 to inversion 

S and non-inversion. That is, if the switch 92 is connected to an a side, 
the non-inversion input terminal (+) of the operational amplifier 91 is 
connected to the common bus. As a result, the output Ea of the sense 
amplifier 2 is applied to the inversion input terminal (-) of the operational 
amplifier 91 through the resistor 93 to inverted amplify E* by gain 1 . If 

10 the switch 92 is connected to a b side, the non-inversion input terminal 
{+) of the operational amplifier 91 is disconnected from the common bus. 
As a result, the output of the sense amplifier 2 is applied to the non- 
inversion input terminal (+} of the operations] amplifier Q1 through the 
resistor 94 to non-inverted amplify by a gain 1. 

15 The operation of the conversion circuit of the present utility model 

constituted as stated above will be described with reference to waveform 
chart in Fig. 3. First, if the switch S is changed over by a pulse having a 
frequency f as shown in Fig. 3 (A] from the oscillator 1 1 , a rectangular 
wave voltage E A having a frequency f and an amplitude of Eg/ 2 as shown 

20 in Fig. 3(B) is applied to the input of the sense amplifier 2 through a fixed 
capacitor 4 and the output voltage Ea having a waveform as shown in Fig. 
3(C) is generated on the output end of the sense amplifier 2. Not only a 

signal component but also the voltage drop i B Rj of a resistor 3 

which is connected in parallel to the variable capacitor 1 to cany a bias 
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current i B to the sense amplifier 2 are superposed on this output voltage 
E^. As a result, if the switch 8 is connected to the a side, the value of 
the output voltage Eg is given as follows: 

E a , = -~-^--i B Rj ..-(2). 

5 If the switch 8 is connected to the b side, the value of.the output 
voltage Ea is given as follows: 

The output voltage Ea of this sense amplifier 2 is applied to the 
inversion/ non-inversion switching amplifier 9- In the amplifier 9, the 

10 switch 92 is driven by the output pulse P from the oscillator 1 1 and 
alternately switched to an a side and ab side. Therefore, a voltage £3 
having a waveform which alternately repeats amplitudes and £33 as 
indicated by a solid line of Fig. 3(D) is generated on the output end of the 
operational amplifier 91. The amplitudes and of this voltage Ea 

15 are given by the following expressions: 

Accordingly, if the averaging circuit 10 averages the output E 3 of the 
operational amplifier 91 , the average value becomes one as indicated by a 
20 dotted line of Fig, 2(D] and the output voltage Eo of the averaging circuit 
10 is given as follows: 

4 
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^„fiLifiL.I-5L^ ...(6). 
2 & \~ x 

The term of the bias current i B is removed and the conversion circuit is 
not influenced by the characteristic change of the sensor amplifier 2. 

Since the resistor 3 is provided to apply the bias current i B to the 
5 sensor amplifier 2, the output E, of the sensor amplifier 2 may be applied 
to the resistor 3 through a low-pass filter 12 to reduce the feedback of an 
alternating component as shown in Fig. 4. In this case, the resistance 
value of the resistor 3 can be decreased by as much as the value of the 
gain 0{f) of the low-pass filter 12, compared with that in the embodiment 
10 shown in Fig. 2. Further, as shown in Fig. 4, in the inversion /non- 
inversion switching amplifier 9, the non-inversion input terminal (+) of 
the operational amplifier 91 may be connected to the common bus 
through a resistor 96 and the output of the sense amplifier 2 may be 
alternately applied to the inversion input terminal (-) and the non- 
15 inversion input terminal (+) of the operational amplifier 9 1 by the switch 
92. In this case, as shown, by connecting capacitors 97 and 98 in 
parallel to the resistors 95 and 96, respectively, an average value can be 
obtained on the output end of the operational amplifier 91. 

As stated so far, according to the present utility model, it is 
20 possible to obtain a capacitance to voltage conversion circuit which is not 
influenced by the characteristic change of a sense amplifier . 



5 
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